Abstract Objective -To determine if and how recent innovations in computer technology have affected the access and usage of computers by emergency medicine residents. To evaluate the status of resident computer training as compared to a previous survey reported and as outlined in the Core Curriculum. MethodsQuestionnaires were mailed to the 113 residency program directors listed in the Society for Academic Emergency Medicine (SAEM) home page. Topics queried included current availability of computers, the existence of computer education programs, the status of Internet related activities as well as resident exposure to and actual usage of computers. Results -The response rate was 65% (73/113). The average resident to computer ratio is 6.5:1. While 100% of the programs have computers available for resident use, only 48% offer any kind of formal computer education and only 41% indicate they have an assigned computer educator. Most programs offer some kind of access to the Internet (79%). Software availability is as follows: wordprocessing (100%), spreadsheets (99%), graphics (96%), literature search programs (96%), databases (88%), statistics (86%), communications (85%) and Internet/commercial network (77%). Resident exposure and usage roughly parallels the availability of software. Conclusion -Computer knowledge in today's world is a necessity whether one practices medicine as a clinician, researcher, educator, or administrator. Although computers are available for resident use in virtually all programs surveyed, less than half offer formal computer education as recommended by the Core Curriculum. Formal recommendations need to be developed regarding the design and implementation of a computer education program .
Five years have passed since it was recommended in the Core Content for Emergency Medicine that computer education should become an integral part of the training process of emergency medicine residents. 1 During this time, the pace of computer technological development has accelerated. The prices of powerful machines have dropped dramatically. The knowledge required to use the basic functions of most of the software available today is limited to a few clicks of a mouse. "Surfing the Net", "upgrading" and "electronic textbooks" have become commonly used lay terms.
Unfortunately, many physicians continue to be wary of computers. Some even refuse to dedicate the time needed to learn the basics of computing. Consequently, they are frequently unable to take advantage of the benefits offered by these technological wonders. A general consensus among computer proficient physicians and educators is that "physicians unwilling or unable to utilize these electronic resources will not only not be able to learn in the workplace, they will not be able to successfully cope." 2 Descriptions of successful computer education efforts among health care professionals abounds in the scientific literature, predominantly in the area of nursing. [3] [4] [5] [6] Medical schools have also described attempts to include such training efforts in their overburdened curricula. [7] [8] [9] Some published reports have evaluated computer literacy during the residency years, [10] [11] [12] including emergency medicine. 13 It is recognized that computer proficiency is necessary in many areas of medicine: administration, [14] [15] [16] clinical practice, 15, 17, 18 research, [19] [20] [21] as well as education. [22] [23] [24] Literature searches, slide making, word processing and lab results retrieval represent just a few of the computer skills residents are expected to have in order to perform daily residency activities. Residency research requirements, if present, can hardly be fulfilled without the assistance of computers. Yet, many trainees enter residency without basic computer skills. At present, efforts to intervene earlier in the educational process have not been completely successful. 7, 12 It is our intention to describe the current status of computer education and software usage by emergency medicine residents as observed and perceived by residency program directors. It also intended to report whether the progress made in this area, if any, can be compared to a similar survey reported in 1995, 25 and if it the changes noted accompany the developments in the field of computers.
Methods
Study Design and Population -On March 26, 1996, a 22 point survey questionnaire was sent to all 113 emergency medicine residency program directors as listed in the SAEM home page (http://www.saem.org/). It covered information regarding inventory and availability of computer equipment, software and other computer resources. It appraised the presence and extent of computer training opportunities made available to residents. It also explored the exposure and use of different types of software. Finally, it evaluated the current status and future plans of each residency in regards to the Internet connectivity, E-mail and home page development. All results represent the opinion and personal observation of program directors.
Data Analysis -Simple descriptive analysis of the data was made after being entered in a spreadsheet. Results were reported in percentages of the total and median and interquartile ranges. The statistical package utilized was SPSS 6.1 for Windows, Chicago, IL.
Results
Seventy three (73) of the 113 survey questionnaires sent to the residency program directors were returned (65%) ( Table 1) . Forty (40) of the 113 questionnaires were initially sent via Email. This was done in an effort to determine if Email is as effective in obtaining results as regular paper mail. The remaining were sent via regular U.S. mail. Of those sent electronically, the E-mail server returned 6 of them as being undeliverable, probably reflecting inaccurate spelling or address changes from the original SAEM list. The returned questionnaires were printed and sent via regular U.S. mail. Of those sent electronically that reached their destination, 17 were returned also via E-mail. The remaining questionnaires originally E-mailed were returned via fax or regular U.S. mail.
The median number of residents in emergency medicine residency programs is 27 with a 25-75% interquartile range of 21-34 (Table 1) . Likewise, the total number of computers available and ratio of residents to computers are 3.5 (2-6) and 6.5 (5-12), respectively. This number represents residents to computers in the hospital, not resident owned computers. Most of the programs primarily offer PC environments, although 23% have available both PC and Macintosh computers. Only a minority (4%) use the Mac environment exclusively.
Although all residency programs have computers available for resident use, either in the department or elsewhere in the institution, only 48% of them offer some form of computer education (Table 2) . Of all the responding programs, 41% indicated the presence of a computer educator at the program site. This individual is either a computer literate faculty member, research assistant or computer expert.
The availability of individual types of software package is depicted in Table 3 . They are, in descending order of availability: word-processing (100%), spreadsheets (99%), graphics and literature search packages (96%), databases (88%), statistics (86%), communications (85%), and Internet/commercial networks (77%). Up to 10% of the residency programs have no statistics packages available for residents. Four percent (4%) of the residency program directors are unaware whether a statistical package is available for resident use (Table 3 , Availability section, Unknown column). Twenty percent (20%) of the programs offer access to neither the Internet nor any other commercial networks.
In spite of the availability of these packages in the residencies, a significant percentage (14-32%) of residency program directors are unaware of whether the trainees have any exposure to specific software packages (Table 3 , middle section, column 1 -no exposure). A significant percentage of residency directors are unaware of whether residents are exposed to or make use of certain software packages (Table 3 , middle and right sections, columns Uunknown).
The most likely software packages to which residents are reported to have extensive exposure are word-processors, graphics and literature searches (Table 3 , middle section). These are also the packages they are most likely use extensively, indicating pressing needs in the preparation of presentations and the need to keep abreast of recent developments (Table 3 , right section).
Regarding access to and use of the Internet, 20% of the programs have reported having an informative home page in the World Wide Web. Sixty one percent (61%) have plans to develop one in the near future.
The remaining 19% either have no immediate plans or no interest in developing a home page. At the time this study was conducted (March of 1996), 37% of the respondent programs had Email capabilities.
Discussion
Educating health professionals in the area of information technology is not a matter of "if", but of "when," "how fast" and "at what cost." 26 Nursing as a profession has embraced the laborious task and is now working on developing solutions. 3, 5, 26 With the rapid pace of change in technology, medical school computer education programs have provided only partial solutions for the problem of computer training of students. 2, 9 It is not uncommon for residents to start residency without even minimal computer skills. This represents an additional source of stress to the resident at the beginning of the clinical training. Because of the lack of successful intervention earlier in the educational process, it then becomes the responsibility of the residency program to address the issue of fully preparing residents to become professionals, educators and researchers with regard to the efficient use of computers.
The average number of residents per program has remained constant since it was reported in the SAEM Newsletter study in 1995. 25 The number of computers has increased from an average of 2.88 to a median of 3.5 (interquartile range of 2-6) ( Table  1 ). The software packages most frequently used in The SAEM Newsletter 1995 report were, in descending order, word processors, graphics, literature searches, data collection, logging procedures and statistical analysis. In the present study, they were: graphics, literature searches, word processors, communications, Internet/Commercial Networks, databases, spreadsheets and statistics. (Table 3) There has been relatively little progress in the quantity as well as quality of computer hardware available for residents. Similarly, there has been little further progress in the efforts conducted by residency programs to train residents in the use of software efficiently.
It has been the authors' experience that residents are frequently left to fend for themselves in the fulfillment of their requirements as related to computer skills.
While there is high recognition of the importance of the use of computing in daily work, there are insufficient training opportunities to achieve skill levels to satisfy perceived needs as described in the literature, 2, 10, 11 and to allow residents to fulfill their residency requirements such as literature searches, research and the preparation of slides for routine presentations in educational sessions. A significant portion of the perceived needs of residents could be served by offering training opportunities in one integrated office productivity suite (such as Office ® or Perfect Office ® ) * . Training should highlight the area of across-application compatibility and emphasize the comprehensive nature of such packages in terms of text formatting, graphic presentation, databases and spreadsheet use including built-in basic statistical * Office is a trade mark of Microsoft and Perfect Office is a trademark of Corel.
calculations. Benefits also could be gained from the development of an efficient curriculum emphasizing the fundamentals in electronic communications such as the Internet, E-mail and the World Wide Web. 2, 27, 28 In order to address these issues, a formal curriculum should be formulated which individual residency programs can use as a model for local implementation. In order for any curriculum to be implemented successfully, it must include a consideration of the varying and sometimes diametrically opposing attitudes residents have been shown to have toward computers and computer education. 29 Such curriculum needs to be flexible to accommodate various levels of knowledge residents have about computers. It also will have to be adaptable to the quick pace of changes in both software and hardware upgrading developments. For this reason the topical outline should emphasize common productivity uses of computers rather than platform and application specific operations skills.
Limitations and Future Questions
Residency directors rather than individual residents were surveyed because of better accessibility as compared to individual residents in all residency programs. It was also the intented to obtain information of availability of computers and software in residency programs rather than individual resident's access to computers and computer software elsewhere. Additionally, results thus obtained were made comparable with a similar survey performed in 1995. The information reported in this study represents the response from only 65% of the currently listed residency programs. In the 1995 survey there was a 70% response rate.
The results obtained in the present report represent only opinions and observations of residency program directors who may not be aware of daily computer usage by residents. No efforts were made to obtain specific documentation of the topics investigated. No generalizations should be made regarding the situation of computer education and resident exposure to software in the remaining 35% of the programs. The lack of follow up with non-respondent program directors represents a limitation of the present study.
With the increased global perception of the importance of computers as information management tools, it is possible that program directors may have attempted to compensate for the lack of formal computer training programs by overreporting exposure and actual usage of computers. On the other hand, with the increased prevalence of computer knowledge in younger generations, residents may already be using computers more effectively even without specific computer instruction in residency training programs. This question cannot be answered by this survey. Further studies are warranted that evaluate not only residents' direct opinions as to what the real needs are, but also the status quo of residents' computer knowledge and usage.
Conclusions
Computers are a reality in the lives of physicians. Most residency programs appear not to provide adequate exposure and training in computers to meet the professional needs of their residents. Many physicians lack the minimal computer skills needed to confidently face the challenges of practicing medicine as clinicians, administrators, educators and/or researchers. Some of the progress reported between a similar 1995 study and the current findings neither reflects the quick pace nor the development of technology at significantly lower costs for hardware and user-friendly software. This study presents a rather conservative approach to the problem since the non-responding programs may represent a lack of interest of even addressing the issue.
Computer education has been listed in the Core Curriculum for emergency medicine for over five years. Computer skills are described in the literature as being essential for professional success. In their daily activities, residents are expected to perform a number of actions that require frequent use of computers. As described in this study, residency programs have not extensively addressed the issue of availability or adequate exposure and training of residents in the use of computers.
It is, therefore, important to develop a curriculum that contains general guidelines broadly useful by residency programs planning on establishing computer training programs. Usefulness will depend on curriculum flexibility to accommodate for changes in technology, the various levels of knowledge of computing residents possess and the different existing attitudes towards computers and computer education. Such effort will benefit not only residents but also established educators who may also lack these essential skills. 
